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ABSTRACT	  
Social	   support	   has	   important	   and	   reliable	   links	   to	   physical	   health.	   The	  association	  of	  perceived	  social	  support	  with	  health	  is	  particularly	  well	  understood,	  and	   is	   consistently	   found	   in	   the	   research	   literature.	   Received	   social	   support,	  however,	   is	   less	   reliably	   linked	   to	   health	   outcomes,	   and	   laboratory	   studies	  manipulating	   received	   support	   often	   find	   it	   results	   in	   heightened	   physiological	  reactivity	  and	  distress.	  One	  factor	  thought	  to	  influence	  the	  effectiveness	  of	  received	  social	   support	   is	   anxiety	   on	   the	   part	   of	   the	   social	   support	   provider.	   The	   present	  study	  examined	  the	  main	  and	  interaction	  effects	  of	  social	  support	  provider	  anxiety	  and	   support	   role	   within	   participant	   dyads	   (provider,	   receiver)	   on	   reactivity	   to	   a	  laboratory	   support	   transaction.	   One	   hundred	   and	   forty-­‐eight	   participants	   were	  assigned	  to	  a	  support	  role	  within	  a	  dyad,	  and	  each	  dyad	  was	  randomized	  to	  either	  a	  low	   provider	   anxiety	   condition,	   or	   to	   a	   condition	   in	   which	   heightened	   provider	  anxiety	  was	  induced	  with	  a	  social	  evaluation	  manipulation.	  Participants	  completed	  measures	  of	  self-­‐esteem,	  state	  and	  trait	  anxiety,	  perceived	  threat	  and	  coping	  ability,	  as	  well	   as	  measures	   of	   dominance,	   valence,	   and	   arousal.	   Cardiovascular	   reactivity	  was	   assessed	   via	   blood	   pressure	   and	   impedance	   cardiography.	   Results	   supported	  the	  hypothesis	   that	  social	  support	  provider	  anxiety	  resulted	   in	   less	  effective	  social	  support,	   and	   also	   indicated	   health	   costs	   of	   providing	   support	   under	   nonoptimal	  conditions.	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effectiveness	   of	   received	   social	   support	   in	   terms	   of	   its	   effect	   on	   cardiovascular	  reactivity.	  In	  order	  to	  induce	  anxiety,	  an	  evaluative	  threat	  manipulation	  was	  utilized	  based	  on	  prior	  work	  (Cacioppo	  et	  al.,	  1995).	  A	  2	  (Evaluative	  threat:	   low,	  high)	  X	  2	  (Dyad:	   support	   provider,	   support	   recipient)	   mixed	   design	   was	   thus	   utilized	   with	  evaluative	  threat	  as	  a	  between	  factor	  and	  dyad	  as	  a	  repeated	  measures	   factor.	   	  To	  examine	   possible	   connections	   of	   social	   support	   provider	   anxiety	   to	   health-­‐related	  outcomes,	  systolic	  and	  diastolic	  blood	  pressure	  (SBP,	  DBP)	  and	  heart	  rate	  reactivity	  data	   were	   collected,	   as	   these	   physiological	   outcomes	   have	   been	   associated	   with	  long-­‐term	   disease	   risk	   (Chida	   &	   Steptoe,	   2010).	   To	   examine	   the	   underlying	  determinants	   driving	  blood	  pressure	   and	  heart	   rate	   changes,	   cardiac	   output	   (CO),	  total	  peripheral	   resistance	   (TPR),	  pre-­‐ejection	  period	   (PEP),	   and	   respiratory	   sinus	  arrhythmia	   (RSA)	   were	   collected	   via	   impedance	   cardiography	   (Sherwood	   et	   al.,	  1990;	  Tomaka,	  Blascovich,	  Kibler,	  &	  Ernst,	  1997).	  These	  data	  were	  analyzed	  using	  Proc	   Mixed	   to	   account	   for	   the	   dependency	   in	   the	   responses	   of	   interacting	   dyads	  (Campbell	  &	  Kashy,	  2002).	  	  	  
	  





reactivity,	  with	   these	  effects	  possibly	  being	  greater	   in	  recipients	  receiving	  support	  from	  a	  provider	  in	  the	  high	  evaluative	  threat	  condition	  (i.e.,	  evaluative	  threat	  X	  dyad	  interaction).	  	  
 METHOD	  
Participants	  and	  Design	  Participants	   were	   148	   individuals	   (78	   female,	   70	   male;	   see	   Table	   1)	  compensated	   financially	   or	   with	   course	   credit.	   Inclusion	   criteria	   called	   for	   good	  general	   health	   free	   of	   medical	   conditions	   with	   a	   cardiac	   element	   (e.g,	   no	  hypertension	  or	  cardiovascular	  medications.	  See	  Cacioppo	  et	  al.,	  1995).	  Participants	  were	   randomly	   assigned	   to	   a	   2	   (Evaluative	   threat:	   low,	   high)	   X	   2	   (Support	   dyad:	  provider,	   recipient;	   see	   Table	   2)	   design	   with	   evaluative	   threat	   as	   a	   between-­‐participant	  factor	  and	  dyad	  as	  a	  within-­‐participant	  factor.	  	  	  
 
 Table	  1	  
	  





Table	  2	  	  
Study	  Conditions	  and	  Sample	  Sizes	  
 
________________________________________________________________________ Provider	  Anxiety:	   	   Low	  Threat	   	   Heightened	  Threat	  _________________________________________________________________________________________________	  Male	   	   	   	   n=34	   	   	   n=36	  Female	   	   	   n=40	   	   	   n=38	  	  





















baseline	  and	  following	  the	  discussion	  task	  (Marteau	  &	  Bekker,	  1992).	   	  Participants	  were	  asked	  to	  rate	  their	  current	  feelings	  on	  a	  1	  (not	  at	  all)	  to	  4	  (very	  much)	  point	  scale.	   	   The	   internal	   consistency	   of	   the	   scale	   was	   high	   at	   both	   assessments	  (Chronbach’s	  alpha	  >	  .82).	  Following	  the	  discussion,	  participants	  were	  asked	  to	  rate	  their	  partner’s	  state	  anxiety.	  To	  assess	  global	  anxiety,	  the	  trait	  anxiety	  subscale	  was	  also	  administered	  at	  baseline	  (Chronbach’s	  alpha	  >	  .93).	  	   State	   self-­‐esteem.	   	   The	   State	   Self-­‐esteem	   Scale	   (SSES)	   short	   form	   assessed	  potential	   group	  differences	   (Heatherton	  &	  Polivy,	   1991)	   at	  baseline	   and	   following	  the	   discussion	   task.	   The	   SSES	  measures	   both	   naturally-­‐occurring	   and	   laboratory-­‐based	  threats,	  and	  has	  sound	  psychometric	  properties	  (Heatherton	  &	  Polivy,	  1991),	  and	   had	   high	   internal	   consistency	   at	   both	   administrations	   in	   the	   present	   study	  (Chronbach’s	  alpha	  >	   .91).	  Although	   the	   total	   scale	  score	  was	  examined,	   the	  social	  evaluation	   subscale	   was	   of	   particular	   importance	   as	   it	   was	   predicted	   to	   be	   most	  sensitive	   to	   the	   relationship-­‐based	   processes	   under	   examination	   (see	   Baldwin,	  1994).	  





more	  ambivalent,	  casual	  acquaintances	  (Smith,	  Ruiz,	  &	  Uchino,	  2004).	  The	  IMI	  was	  administered	   following	   the	   discussion	   task,	   and	   had	   high	   internal	   consistency	  (Chronbach’s	  alpha	  >	  .80).	  
Self-­‐Assessment	  Manikin	  (SAM).	  A	  nonverbal	  pictorial	  questionnaire	  assessed	  valence,	  dominance,	  and	  arousal	   in	  both	  participants	  at	  baseline	  and	  following	  the	  interaction	  task.	  Following	  the	  discussion,	  participants	  were	  also	  asked	  to	  evaluate	  their	  partner	  using	  this	  measure.	  The	  SAM	  has	  been	  shown	  to	  correlate	  highly	  with	  longer	  measures	  of	  emotion,	  and	  may	  be	  better	  able	  to	  track	  personal	  responses	  to	  affective	  stimulus	  (Bradley	  &	  Lang,	  1994).	  
Circumplex	  Scales	  of	  Interpersonal	  Values	  (32-­‐item	  short	  form).	  	  Following	  the	  discussion,	   this	   measure	   assessed	   the	   interpersonal	   goals	   each	   participant	   held	  during	   the	   interaction.	   The	   scale	   has	   been	   shown	   to	   have	   internal	   and	   test-­‐retest	  reliability,	  as	  well	  as	  convergent	  and	  discriminant	  validity	  with	  other	  interpersonal	  traits,	   problems,	   and	   motives	   measures	   (Locke,	   2003),	   and	   showed	   high	   internal	  consistency	  in	  the	  present	  study	  (Chronbach’s	  alpha	  >	  .91).	  


















	  analyses	   on	   whether	   participants	   were	   speaking	   or	   listening	   found	   the	   expected	  main	  effect	  on	  cardiovascular	  reactivity	  indicating	  greater	  reactivity	  while	  speaking	  (p-­‐values	   <	   .01).	   	   However,	   no	   significant	   interactions	   emerged	   with	   any	   of	   the	  experimental	  conditions	  so	  analyses	  were	  performed	  collapsed	  across	  listening	  and	  speaking	  to	  improve	  measurement	  reliability	  (Kamarck	  et	  al.,	  1992).	  	  	   Our	   primary	   manipulation	   checks	   included	   the	   threat	   and	   challenge	  appraisals—which	   were	   collected	   immediately	   following	   the	   reading	   of	   the	  manipulation	   script.	   Compared	   to	   participants	   in	   the	   low	   evaluative	   threat	   group,	  those	   in	   the	   heightened	   evaluative	   threat	   condition	   reported	   feeling	   marginally	  more	  threatened	  by	  (p=.0829)	  and	  significantly	  less	  able	  to	  cope	  with	  (p=.0475)	  the	  impending	   discussion	   task	   (see	   Table	   4).	   Results	   of	   the	   Self-­‐Assessment	   Manikin	  also	   showed	   greater	   change	   in	   arousal	   for	   providers	   from	   baseline	   to	   posttask	  measurements,	   t(64)=2.8,	   p=.0068.	   State	   anxiety	   was	   assessed	   prior	   to	   the	  cardiovascular	  baseline	  and	  again	  at	  the	  end	  of	  the	  cardiovascular	  recovery	  period.	  No	  significant	  difference	  in	  change	  was	  detected	  by	  this	  measure,	  perhaps	  because	  it	  	  was	  taken	  after	  the	  recovery	  period.	  	  	  
Physiological	  and	  Psychological	  Outcomes	  






Least	  Square	  Means	  and	  Standard	  Errors	  for	  Psychological	  Reactions	  (Task-­‐Baseline	  
Change)	  	  _________________________________________________________________________________________________	  Provider	  Anxiety:	   	   Low	  Threat	   	   	   Heightened	  Threat	  _________________________________________________________________________________________________	  	   	   	   	   LSM	   	   SE	   	   LSM	   	   SE	  State	  Anxiety	   	   	   .0011	   	   .0695	   	   -­‐.2140	  	   .0695	  State	  Self-­‐Esteem:	  	   Social	   	   	   .0822	   	   .4569	   	   2.1543	  	   .4569	  	   Appearance	   	   .0212	   	   .3238	   	   1.1072	  	   .3238	   	  	   Performance	   	   .7781	   	   .4012	   	   1.8232	  	   .4012	  Self-­‐Assessment	  Manikin:	  	   Valence	   	   .1161	   	   .1675	   	   -­‐.1725	  	   .1685	   	   	  	   Arousal	   	   .3394	   	   .2195	   	   .4987	   	   .2222	  	   Dominance	   	   .1038	   	   .1857	   	   .3011	   	   .1877	  	  
	  5.5696])	  and	  diastolic	  blood	  pressure	  (DBP;	  t(72)=	  3.03,	  p=.0034,	  95%	  CI	  [1.0444,	  5.0484])	   (see	   Table	   5,	   Figures	   1	   and	   2).	   	   	   There	   were	   no	   interactions	   between	  evaluative	   threat	   to	   support	   provider	   and	   support	   dyad,	   suggesting	   that	   the	  heightened	   blood	   pressure	   reactivity	   was	   present	   across	   both	   support	   providers	  and	  recipients.	  	  	  A	   significant	   main	   effect	   of	   dyad	   was	   also	   found	   for	   heart	   rate	   reactivity,	  





Table	  5	  	  
Least	  Square	  Means	  and	  Standard	  Errors	  for	  Physiological	  Reactions	  (Task-­‐Baseline	  
Change)	  
 _________________________________________________________________________________________________	  Provider	  Anxiety:	   	   Low	  Threat	   	   	   Heightened	  Threat	  _________________________________________________________________________________________________	  	   	   	   	   LSM	   	   SE	   	   LSM	   	   SE	  SBP	   	   	   	   12.4143	   .9657	   	   15.2694	   .9593	  DBP	   	   	   	   8.5859	  	   .7128	   	   11.6323	   .7073	  HR	   	   	   	   10.1977	   .7914	   	   11.0543	   .7875	  CO	   	   	   	   .2524	   	   .1946	   	   .3722	   	   .1919	  TPR	   	   	   	   197.23	  	   96.9776	   150.09	  	   96.5084	  RSA	   	   	   	   -­‐.3339	  	   .1108	   	   -­‐.2311	  	   .1124	  PEP	   	   	   	   -­‐4.6898	   1.8067	  	   -­‐6.6515	   1.7858	  	  condition	  who	  showed	  the	  lowest	  increases	  (+8.93	  BPM),	  t(70)=3.51,	  p=.0008.	   	  No	  significant	  effects	  were	  found	  for	  the	  impedance-­‐based	  assessments	  cardiac	  output	  and	  pre-­‐ejection	  period.	  A	  loss	  of	  statistical	  power	  (due	  to	  the	  removal	  of	  impedance	  data	  for	  15	  dyads)	  may	  have	  prevented	  the	  detection	  of	  an	  effect	  on	  these	  measures.	  	  We	   next	   examined	   cardiovascular	   recovery	   measures	   and	   the	   change	   in	  respiratory	   sinus	   arrhythmia	   (RSA)	   was	   significant	   such	   that	   participants	   in	   the	  heightened	  evaluative	  threat	  condition	  were	  slower	  to	  return	  toward	  baseline	  levels	  than	   no	   threat	   participants,	  F(1,67)=3.88,	  p=.0530	   (see	   Figure	   4).	   	   	   An	   evaluative	  threat	   X	   support	   role	   interaction	   approached	   significance,	   F(1,47)=3.04,	   p=.0878,	  with	  contrasts	  showing	  that	  support	  recipients	   in	  the	  high	  evaluative	  threat	  group	  recovered	  more	  slowly	  than	  support	  recipients	  in	  the	  unthreatened	  provider	  group,	  








Figure	  1.	  Least	  Square	  Means	  and	  Standard	  Errors	  for	  Systolic	  Blood	  Pressure	  








Figure	  2.	  Least	  Square	  Means	  and	  Standard	  Errors	  for	  Diastolic	  Blood	  Pressure	  






Figure	  3.	  Least	  Square	  Means	  and	  Standard	  Errors	  for	  Heart	  Rate	  Reactivity	  as	  a	  
Function	  of	  Evaluative	  Threat	  to	  Social	  Support	  Provider	  
	  
	   	  	  
	  
Figure	  4.	  Least	  Square	  Means	  and	  Standard	  Errors	  for	  RSA	  recovery	  as	  a	  Function	  of	  
Evaluative	  Threat	  to	  Social	  Support	  Provider	  





baseline	  to	  task.	  Participants	  in	  the	  heightened	  evaluative	  threat	  condition	  showed	  greater	   declines	   across	   the	   three	   domains	   of	   the	   measure:	   social	   evaluation	   self-­‐esteem	   (F(1,70)=10.20,	   p=.0021)	   and	   appearance	   self-­‐esteem	   (F(1,72)=5.62,	  
p=.0204),	  as	  well	  as	  a	  marginally	  significantly	  greater	  decline	   in	  performance	  self-­‐esteem	   (F(1,72)=3.39,	   p=.0697).	   Further,	   pairwise	   comparisons	   indicated	   that,	  among	  participants	  in	  the	  support	  recipient	  role,	  those	  in	  the	  high	  evaluative	  threat	  group	   showed	   greater	   declines	   in	   social	   evaluation	   self-­‐esteem	   (t(71)=	   -­‐3.23,	  
p=.0019,	   95%	   CI	   [-­‐5.1015,	   -­‐1.2052])	   and	   performance	   self-­‐esteem	   (t(71)=	   -­‐3.17,	  
p=.0023,	   95%	   CI	   [-­‐4.0840,	   -­‐.9278])	   than	   support	   recipients	   	   in	   the	   no	   evaluative	  threat	  group.	  A	  significant	  effect	  emerged	   for	  evaluative	   threat	  on	  participants’	   ratings	  of	  each	   other	   on	   dominance	   as	   assessed	   by	   the	   Impact	   Message	   Inventory,	  
F(1,72)=7.46,	   p=.0079;	   participants	   in	   the	   high	   threat	   condition	   rated	   each	   other	  lower	  in	  dominance	  than	  low	  threat	  participants,	  t(72)=2.73,	  p=.0079.	  A	  significant	  support	  role	  X	  evaluative	  threat	  interaction	  also	  showed	  that	  providers	  in	  the	  high	  evaluative	   threat	   group	  were	   rated	   less	  dominant	   than	  providers	   in	   the	  no	   threat	  group,	  t(72)=2.04,	  p=.0447,	  95%	  CI	  [.0095,	  .7792)].	  For	  IMI	  affiliation	  (friendliness),	  there	   was	   a	   significant	   support	   dyad	   main	   effect,	   F(1,72)=11.03,	   p=.0014,	   with	  pairwise	   comparisons	   indicating	   that	   support	   providers	   rated	   recipients	   less	  friendly	   than	   recipients	   rated	   providers,	   t(72)=	   3.32,	   p=.0014,	   95%	   CI	   [.2915,	  1.1666].	  
 DISCUSSION	  

























pressure	   research	   could	  examine	   the	  effects	  of	   support	  provider	  anxiety	  on	   social	  support	  in	  established	  relationships.	  The	  effects	  observed	  in	  this	  study	  might	  indeed	  be	  more	   pronounced	   in	   the	   context	   of	   preexisting	   relationships	   given	   the	   overlap	  between	   self-­‐other	   representations	   (Aron,	   Aron,	   Tudor,	   &	   Nelson,	   1991).	   Finally,	  this	   is	   perhaps	   the	   first	   study	   examining	   links	   between	   social	   support	   provider	  anxiety	  and	  health,	  so	  future	  work	  modeling	  such	  relationships	  and	  connecting	  them	  to	  direct	  health	  outcomes	  (e.g.,	  incidence	  of	  cardiovascular	  disease)	  will	  be	  needed.	  	  These	  limitations	  notwithstanding,	  this	  study	  provides	  preliminary	  evidence	  of	  the	  decreased	  effectiveness	  of	  received	  social	  support	  given	  by	  providers	  experiencing	  evaluative	  threat.	  This	  study	  also	  shows	  the	  health	  costs	  of	  providing	  support	  under	  	  nonoptimal	  conditions.	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